Dimer formation in immunoglobulin preparations and speculations on the mechanism of action of intravenous immune globulin in autoimmune diseases.
IgG dimers occurring in therapeutic Ig preparations have been characterized as Id-anti-Id, in that the sites of interaction are localized to the distal tips of the Fab arms. The observation that such dimers are prevalent in Ig or Igi.v. prepared from large plasma pools, but absent in preparations from a single individual, supports the notion that the individual immune repertoire is small with respect to the species repertoire. A crude mathematical model that attempts to relate Id-dimer content to the number of donors is presented. This model suggests that Id-pairs may be much more prevalent in Ig than is reflected by the Id-dimer content, inasmuch as the concentrations of the individual Ids and anti-Ids may limit the equilibrium level of dimer. The model further suggests that the antibody diversity in Ig derived from thousands of donors may be representative of the species repertoire; hence, virtually all specificities, including anti-Id specificities, will be included. Because Ig is derived from normal healthy donors, it should be relatively free of pathogenic autoantibodies. However, there is no reason to suspect that anti-Ids to such autoantibodies would not occur, and indeed the presence of such anti-Ids has been demonstrated. Several mechanisms have been proposed by which such anti-Ids might ameliorate autoimmune disease. They may directly inhibit the binding of autoantibody to its target antigen, or they may target for destruction those cells expressing or secreting autoantibody. It may well be that anti-Ids play no role in the mechanism of action of Igi.v. in autoimmune disease. Such appears to have been demonstrated, for example, in the treatment of ITP. There is an obvious need for additional studies in order to elucidate the mechanism of action of Igi.v. in various autoimmune diseases. Experimental animal models of autoimmune disease, such as the mouse model for systemic lupus erythematosus (Mozes et al. 1993), might be very useful in this regard. Finally, it needs to be emphasized that the usefulness of high doses of Igi.v. in many autoimmune diseases remains to be established by controlled clinical trials. Because Igi.v. is a limited resource, and one which cannot be produced through biotechnological advances (at least in the foreseeable future), its widespread use should be restricted to the treatment of diseases for which efficacy has been demonstrated. To do otherwise might deprive appropriate patients of a valuable therapy.